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Abstract 



PURPOSE: To prevent defects from being produced on the surface of a substrate by irradiating a solid surface with 
gas cluster ions being a massive group of atoms or molecules of a substance being gaseous at a normal 
temperature and pressure. 

CONSTITUTION: By using an oxide, a nitride, a carbide, a rear gas substance, and a mixed gaseous substance 
obtained by mixing them by a proper ratio, and so on, a cluster of gases of these substances are formed. A gas 
cluster ion beam obtained by ionization on irradiating this gas cluster with electrons under a condition of an 
accelerating voltage of 10kV irradiates solid surfaces, selecting a beam of specific size as occasion demands. 
Consequently, it becomes possible to flatten and cleanse the surfaces of boards under a lower temperature 
condition without damaging the surfaces. 



Data supplied from the esp@cenet database - 12 



fi!e://D:¥My%20Documents¥espacenet¥JP8293483.Bib.html 



2004/03/03 



(i9)B*H!&iFjT (jp) (12) & HJ 4# trF 35t $H (A) (umwmmtemmn 

#IB¥8- 293483 

(43)^BSB ¥fi£8¥U996)ll£ 5B 







F I 








H 0 1 L 21/302 N 


poor a /nn 




C23F 


4/00 C 






H01L 21/302 F 








StJfc«W&7 OL 7 H) 


(2i>mjs#^ 


<$m¥7 - 57587 




390014535 










(22) mis B 


¥^7^(1995) 3^ 16 B 










(71)HMA 


000001889 


(31)«5fe«*3S#^ 


#^¥6 - 213079 






(32)ffi5feB 


¥ 6 (1994) 9 6 B 




Al&Jfr^PrfnjClg^jI 2 TS 5 S 5 ^ 


(33)S5fe«t^3SH 


B* (J P) 


(72)fgW# 


«^ M 








*EJff^OTtrtCE*a2TB5#5^ = 














(72)fgW^ 










*|gJfr^PTlJ3£l£*ji2TB5#5^ = 














(74)ttSA 













(54) [%^co^] jtfX*?X*— 1*>iZ-I±lz£Z>mfr&m<D ¥«{b^& 



(57) OBK)] 

sfc»»^-*a-t?»s^x^9x^-*^u zinc 

m^SJStXttT^^ ttfc#X 9 5 X * — f 3" So3I 
«ffiK±oTliq*L.T*«»iHfcJIH»U 

sots. 



K— X* (1x1 0 15 ions/cm 2 ) 




-629— 



1 

Mm £ fc tt»T«fflT* 3 # X 5 x * —- r * > ft H# 

m. 

[St*! 3] *»*J:^*ffiT»#«©4im#«** 

*> b < tt-tn e. oa^iMt^ e & sasfcsi i ®^^o 
mi** 5 ] im* * v*£ETraflaRoK«tt«mo 

[§»*jsi6] vafl:in«ftej!iBte»**n&wiit 

^KJSttWtfX^X? — *fc«, ass 
ftlC J: 0 Bfc*bT¥afta&#^®£SgmS1i-3it* 
*5©;£j£. 

[HfJfcE 7 ] Sffi&TWftON&c&ftlttttEE 5kVK 

co o o i] 

imm±e>mmftm somite* 95x^ — r^tr 

TflMMHrtPt©* 5X*-£/IH>T©0#:3EB©$Q.31#S£ 
icH-r-5t>©-cab-5. 

[0 0 0 2] 

/t^X^©3^^ffi©i»#*M3<fc£PFSfcfci'*B«t;: 

if, m&mm, cva -r*>tf-Asi»^i:©^^ 
mmfc-$nx%x\,*z. b#>bfcats. cn5«©s 
ft©«^icf4. ^t-rs^«^ffi©»«, gumma- 

ft 'tW X ©§«g^ t o T*i*ftBgJg tSoT^ 
[0 0 0 3] -Tftfr^. fct*.^ S«^®«r¥fift-r 

•&Vl3.1fi*>. C©«f3|5©^©^IC«, 



(2) 4$SRZ8-2 9 3 4 8 3 

2 

i6tt©igttaWcl::£b£fc«K i":*>©ASt£i£a&s 

tit>\ £©<fc3&AI«S©ttIfW«. a»teO»©X^y^ 
U>^©fil5fettSr^i6Si:tt>(r, A»-f*>C«kD* 

«^®©a«*^?4fc©fr-5o ^ sc. ss^ffi© 

«^ft«iA-g)fc«)lc«AStx^;^-ft i o o e vn& 

& < ft* <h ^ 5 &. 
JO [0 0 0 4] SS^Sftfll)#ft-r§*}*tLTA 

*^&nt^-5. -Y3->t?-A£BB9ff- 
Attx*;i^-au o oevaTftt'f* 
>Mffi1)mmz'Pfc<te2>fr!t>. AS*x*;v*-£8ck 
e V t m < b fc-f :* > H- A ftfijffl L ft tttl ft 6 tifr 

rat^ffifc&A3n^*«^MT.fcft3;fc«K fit 

#ftgtffi## <s nft i>*©^^»t* o fc. 

a? [0 0 0 5] Z.(Dtztb, ULS I €?©iSsgxb:? hn- 
?x©5SS^£ft^5;fca&©St£Sffii:bT. -Y^tT 
-A£^ft*^*>«IIITS1£S®£¥afl;U fif# 
fc-f £ CI t ©-C# -5$f b :t > hf- A&fiS©5l:§i#l£ 

<s*nt^fc. ufflswu, e^±©ao©*itic«* 
Tft 3 tt£ &©-?&?), »ffl-ft>t-Afti®M 

£fl??8b, SSSStC^CRSft^b^lirSCia:©^^* 
«*BB¥«flS» 5 6Ktt»^bftnI|gfr*»rbl'W^ 

•5. 

50 [0 0 0 6] 

mm*m&tz>K.tbv>^®) -©^wtt. ±ia©^)§ 

=t > H#:«ffi CSB It LT-t ©^B ^^Paib-T ^ dtS 
t -T # X ^ 9 X ^ —- f > M— A J: ^> @#:«S 

©¥aft^*s«-r?.. 

[0007] s&, d©^aj«. «m*«fcr;firjEE-tf^ 

«©SfStt^jS©^«IM^a*fett^mHTafe2)^ 
Xi'^X^-W'f^-^ftS^ffilCfiSltbTKJS^Ii-. 

[0 0 0 8] 

Wffl] ffet>^. '©^Ttt, ffirlEb)tjlt3©#ia 

^•fb^ #^x%e*<i;t;-€-n6.©^^Sd-&T©s-a- 

»#:«©®l®Ai:ftffl^. Cin6^S©^Xi7 7X^- 

ft^b. 'nic«^sattbT-f ^-Mbbfc^x^^x 

f *>tr-Aft@^®Ic^bT^lc«:bT^ 

©•9-r x© h- a &mm isxmft-r z> c «t 2:«f^ t br 

50 V>5. 



—630— 



3 

[0 0 0 9] ^^X^— tt, ItSHi^lS 

[0 0 10] fbT, 21<D»WT?tt, ^jR^tMlfJEET 

&Ar*©#KJfctt<D#X^X* — r * 
[0 0 11] a:*, #x^x^~- ©OOfeStCO 

t^HftS»6fc©tLTH CO2, CO, N 2 CX 
NOi > Ci H y d , tKDWMM* O2 , N 2 „ -^o 
2 6fCteAr, He?«X»T$ 

[0 0 12] ^Pffifti:H«ffc»RS»flt-r*IR©SlBtt 

[0013] jwt, mmmttVTt£*>\zm\s<zLG>R 

[0 0 14] 

[msw] 



(3) 1$Sf8-2 9 34 8 3 

>br— Atffl^x, CO2 ^e/v— *5cktf^ 

UD^mjEl 0 k VCD*fl=-raB»L/3fe»&CDP t »S£3!® 

[0 0 15] apJ^aStt, ^E/T— f *>*JHItb&» 

X^7X^t>S2X 10 16 ions/cm 2 f&tt 
20 0>*&fctt* JRIMfr©4 8A;fa6 8A£T«4>U ^® 

»l%ffJ2 

CO2 ^E/V — f *>tir^X*— MX2 5 0H±O 
CO2 ^^X^ — T^->^> 5 x 1 0 15 i on s/cm 

a? [0 0 16] CO2 9 — T rtXOJg'&fcte, JUjS 
0, irtfif 1 fi*fcD©»OI*;^-*J2 0 e VH 

— jj. CO2 — r ahmees 

^ffeff!13 

J038«E10kV, 5xl0 16 ions/cm 2 

CO2 #X^X^— f *>Oj^7X*- !MvC* 

[0 0 17] PtSROS^ ^7X^^X2 5 0 

gam 4 

CO2 ^eyr — r^-><hco 2 9*57.9 — r*>&fla» 
Lfc«©p t tfnakgrox/ty j"j >^itgffi¥fitt 

[0 0 18] ®4^(7)Mm^bfc ! b(DT&^)<, ^6/ 
*T — r^XEiHtTte, 2 5 AJ^±CDX/1^/^U>^tC 

40 cfc o*ffi*«ft$nrirK ©i:»t> #^x*— f 
x*~ r *>©««tfc<fco*aanfc. 

B5I1 Ni$MWi:6xi0 12 atoms/cm 2 
tf^itfcS i KfcfcJBjSfirpR 2 5 OBLLOCOa ^ 

^x^ — r*>, *5<ttxco 2 ^ey "t— f-*>&mmm 

ElOkV, H-Xi2X10 ls ions/cm 2 <D$k 
50 frTS I ««KflB»Ufc»^O*<0iir«TO»H©N i 



—631— 



(4) 



8-293483 



6 



£o -tltlicD^ 1 5 nmSflE*T?Offi«ffia)^ie« 
[0 0 19] N i 5F*B*««tt^Ey -7— f *>Ba»T?« 

K£^£*^bTv>fcv>©fc2#u 13*9*7*9 — 

Xfi^2 X10 15 ions/cm 2 <D9*7*9— M 
»«©N i ^MttaiKtt 1 . 3 x 1 0 12 a t oms/c 
m 2 T&D, HUMO 1/5 StS^tSCt^lff 

co 2 ^e/v — rt>tco 2 9*7*9—' t*>t&. 

»HS«BE1 OkV, 5 X 1 0 15 i on s/cm 2 OflHit 
[0 0 2 0] 0 6il J10IB©^7X^-^XtCu 

Ar (7;H*» ^/V — ft>tAr^7X^ — f :* 
>i*JH^ ttiS§«JE2 0kVT, HSBCTS^^irL 
T»fcCut#fS«S i£tt»D£lflUtU 
ffiT«Ta)SB50Cu««*j|J3eL/fc. 



* [0 0 2 1] ^©«S*S3Rbfct>0)^H7T?*S. 
(Dsmall 9*5*9— \i. 9 *5*9—*t-i X\ 0 0 0\ 
<Dh<D&. large ^5>X^ — tt, ^7X^-^X3 0 

m-V\*Cu\*\ZtAj£m£-e£f3:^&* 1 x 1 0 15 i o 
ns/cm 2 (Dlarge ^7 7*9— OfflMlZk-oT 1 /6 
-1/1 onmz*Z-Vto&rz>C£1fi-C&ZZ£* sinal 

l ^x* — ft>^y?-<t>^t^S^i; 
SOMA 8 

SUfci> §lSKl:^X2 5 0H±OCOi ^7X^ 

So £<d£5k, 97*9— 1 *>m&<D&&\znMm 

a? [0 0 2 2] ZKDJcSfc, ^^©JftiaoT, S 

[0 0 2 3] 
[SI] 



1 fi O 8 91 




m m m 






Ti/s iM&±<or imm 




10 


33 


P t9i 


71 


28 


61 




as 


2.4 


a2 




6l1 


2.8 


6.2 


S 


2.0 


1.5 


2.2 


s i «£±o£«ss i 9« 


37 


7 


33 




64 


28 


61 



[0 0 24] 

*2fcL CO2 9*7*9—' f ^>^J0^Sffi 1 0 k V, 49 
K-XS5 x 1 0 15 i on s/cm 2 ©*fl=T?BH»bfc 

frs«pmfft)nTV>«. it^cDfcJ6(r, 9*5*9— f* 

[0 0 2 5] 9*5*9— 1 *>&m9tlsX\,*fc\,*Um<D 
Sffi¥£gffl£«3 7 AT&D> C0ttR7?SA9lCJ: 
0*flSl/ftVi. tf-f X2 5 0. &tf5 0 009*5*9— 50 



\Z, MivU3>I^ICli8- 6 nmCDS i O2 

»R*»«*nx«o, wnbtrnttics io 2 *K#t 

[0 0 2 6] C0 2 9*7*9- 1*>mmz&r)J&f8 l t< 

nrcmitm^A r 9 *7*9-mm\z <t o »sts ^ 
t^^o m—<omttmmfo^m&i3*<K>mm 

©**»fc^»-&Ktt, 9*5*9— i^ymmmzmm 



—632— 



(5) 



8-293483 



[0 0 2 7] 



* [312] 





mm. (A) 


«S5W* (*tt:A) 






ffittUTV«*l*lt* 




3 7 


3 7 




8 


7 


9 




6 


1 6 


2 0 



[0028] gasm o 

7s9—' f*>&F— XI3X 1 0 14 i on s/cm 2 CD 
S iK«aBfcflB»UfclB«T?©aH<0Cu©««&« 

J&IH 1 1 fl*& 0 OWx*W-tt 2 e VKT t & 

^3te, SlIfil:¥W<X3 0 0 0 ©A r ^ it? 
-&JniS«JBE2 0 kV* F-Xll. 3X10 15 ion 



R6»Lfe»'&<Z>iie*fe'&^T^*ro CO2 9 J 7.9— 

fflAr PvXf—mitlZ&QmZtU CO2 ^^X^ — 
Ar*7X^-©i«B?liSfc0©¥«x 

[0 0 2 9] 
[313] 







<«fc : A) 


fMtfit 


Art? 7X9 — 




Ti/SiS«_t<DPt^ 


4 9 


16 


3 0 


Ti/SiS«±OCu«® 


6 4 


20 


5 5 | 




3 7 


17 


3 1 



[0 0 3 0] 

m#lz&Qmmj&&*>'*!mt.t£tu #E*tt#x*^x 

r * l t¥Sft $ ntzmm &m m-r * zi £ « t 

[HIffiofl5*^ittK] 

[Hi] ^o^B^tCcfc^coz u 79 7*9—' r*-> 

[02] ZCDftmz&ZCOz #7.95*9—' 
[03] 1©»«I:J:5C02 (K>il7s9 579 — T^> 



^/v-^^jBitaop tmmmffi<D¥-m&<D9 

[04] £<D5B9IfciJ;*C02 <0#79 579 — f^-> 

[05] £C0589ifc:«fc*CO2 H 79 579 — r^>«h 

[06] l©»fll:«fc5C02 0)1379579— <(*> 

40 [07] ^<Z)5!MfC<fc-5ArO^X^7X^— f 

it«<h bto^y -f t>$i»i/fct©gioc u 

[08] 10»«l:«k§ A r 7X^W t>§ 



—633— 



(6) 



9 34 8 3 





—634— 



(7) 



8-293483 



[06] 



lxio 1 * 



S 



lxlO>» 

5x10" 




S 1(100) 
CO, 



^?X^--f*> <n>250) 



0 1x10" 2X10 16 3xX0 ,a 4xl0 1B 




250 500 750 1000 

fk/MHt-94* (molecules/duster) 



[07] 



[08] 



UtO" 



E 



K- 

O 1*10' ' 



i Ar 


■«nn|MHBHMpp^KHttUB initial IB 


— Monomer 20KV 




— •—email Cluster ♦ Monon 


ner 30 kV 


— large Cluster 20kV 





K-X*(x10 13 ipns/cm z ) 



100 

11 ! M ./ nm ^ 



50 



Ar£ - (¥*&*-fX3000) 
K— X«3x10 14 iona/cm 2 



10 20 
J0i*«IE (kV) 



30 



*R&*PTe]SCR*a2TB5#5-^ H 



ft*m*E^T^Sr«m*BT 6 T@ll- 9 



—635— 



